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(57)Abstract: 

PURPOSE: To provide a process for production of a liquid crystal display 
device which embodies a large screen, high fineness and high speed 
display with a simple method and for which a plastic substrate is used. 
CONSTITUTION: A transparent insulating film 2 is formed on a glass 
substrate 21 at the time of forming a matrix array substrate 1 . Nonlinear 
resistance elements 6 are formed by forming lower electrodes 3, 
insulating films 4 and upper electrodes 5. Display pixel electrodes 7 
connected to these upper electrodes 5 are formed. A transparent 
adhesive layer 8 is formed on a plastic substrate 9 and this substrate is 
stuck to the glass substrate 21. Another sheet of the glass substrate 21 
and plastic substrate 9 stuck to each other is prepd. and these 
substrates are so superposed that the plastic substrate 9 sides face 
each other. A sealant 22 is applied at the spacing therebetween and is 
cured to seal the spacing. The glass substrates 21, 21 sealed with the 
sealant 22 are immersed to dissolve the glass substrates 21, 21. The 
respective glass substrates 21 are polished by using abrasive grains, etc., 
until the transparent insulating films 2 appear. The sealant 22 is peeled 
and separated, by which the matrix array substrate 1 is completed. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Counter the plastic plate of two sheets and liquid crystal is enclosed among these plastic 
plates. In the manufacture approach of the liquid crystal display of the active-matrix mold which 
equipped with two or more switching elements the field side where one [ said ] plastic plate counters at 
least The process which sticks a plastic plate on the glass substrate with which said switching element 
was formed, The manufacture approach of the liquid crystal display characterized by providing the 
process which removes only this glass substrate from the glass substrate which has said switching 
element by which this plastic plate was stretched. 

[Claim 2] A glass substrate is the manufacture approach of the liquid crystal display according to claim 
1 characterized by being removed by either [ at least ] a chemical solution process or the grinding 
method. 

[Claim 3] The process which removes a glass substrate is the manufacture approach of the liquid 
crystal display according to claim 1 or 2 characterized by removing a glass substrate where one pair of 
plastic plate of each other is piled up using the glass substrate which it is [ glass substrate ] in the 
condition which stuck the plastic plate on the glass substrate, and made this plastic plate rival. 
[Claim 4] There is no claim 1 characterized by being a metal-insulator layer-metal component, and a 
switching element is the manufacture approach of the liquid crystal display a publication 3 either. 
[Claim 5] There is no claim 1 characterized by being a thin film transistor, and a switching element is the 
manufacture approach of the liquid crystal display a publication 4 either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the liquid crystal display 
which forms a switching element on a plastic plate. 
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[0002] 

[Description of the Prior Art] A switching element is formed on the 1st glass substrate, an array 
substrate is constituted, the pattern of a transparent electrode is formed on the 2nd glass substrate, an 
opposite substrate is constituted, and the conventional active matrix liquid crystal indicating equipment 
makes these array substrate and an opposite substrate counter through a gap, between these array 
substrate and an opposite substrate, it carries out enclosure pinching of the liquid crystal, and 
constitutes the cel. 

[0003] And when a eel is assembled combining an array substrate and an opposite substrate in this way, 
the specific gravity of the glass of the 1st glass substrate and the 2nd glass substrate itself cannot 
attain those or more with two, and lightweight-ization, and the 1st glass substrate and 2nd glass 
substrate cannot be made thin on reinforcement, but are unsuitable for the pocket mold of a lightweight 
specification. 

[0004] However, in addition to the display of a clock, a calculator, or various measuring instruments, 
lightweight-izing and strong-ization are required of a small communication equipment and Personal 
Digital Assistant machine etc., and the demand of the liquid crystal display of a plastic plate has been 
increasing to the versatility of a design, or constraint of a tooth space recently. 

[0005] What was used for the plastic plate of plastic film with a thickness of about 0.1mm is known for 
the liquid crystal display of the conventional passive matrix to such a demand. 

[0006] However, in the case of this passive matrix, although it is small, it is inapplicable what advanced 
engine performance, such as the number of pixels and a speed of response, is required as. That is, in 
order to form a switching element, by the thin film transistor (Thin Film Transistor) method, it becomes 
200 degrees C or more also by the linear-resistance-ed component method of 300 degrees C or more 
and a metal-insulator layer-metal (Metal InsulatorMetal), there is a limitation in the transparent plastic 
plate which had the property with it that such temperature could be borne, and these plastic plates 
become quite expensive and are not still more practical [ since it is improvement in the engine 
performance to use an active matrix to raise the engine performance, it is required, but ]. 
[0007] The approach of a publication is learned by JP,60-25104,A or JP,3-92215,A there, electrode 
wiring of the transparency electric conduction film required for a liquid crystal display etc. is beforehand 
formed on the base material which has sufficient thermal resistance at these JP,60-25104,A and JP,3- 
9221 5,A. and electrode wiring formation is enabled also on a plastic plate with low thermal resistance by 
carrying out imprint immobilization of the electrode wiring etc. after that to up to the plastic plate with 
which the laminating of the glue line was carried out. 

[0008] And by these approaches, in case electrode wiring is imprinted to a glue line, it must change into 
the condition of having excelled in the mold-release characteristic at the support surface, the mold 
release layer to which the coat of polyvinyl alcohol or the acrylic resin was carried out is formed on the 
surface of a base material, and exfoliation of a base material and electrode wiring is made easy so that 
exfoliation of a base material and electrode wiring can be performed easily. 

[0009] Moreover, as an ingredient of a base material, the fluororesin excellent in thermal resistance, 
PES (polyether ape phon) and PET (polyethylene terephthalate), polyolefine, or a metal is used. 
[0010] 

[Problem(s) to be Solved by the Invention] However, by the approach given in these JP,60-25104,A or 
JP,3-92215,A, the mold release layer formed on the surface of the base material may receive a damage 
into the formation process of a switching element. That is, a mold release layer may be damaged with 
the chemical used for the heat at the time of formation of a switching element, or etching or surface 
treatment, and film peeling may arise. 

[0011] Moreover, since the wiring electrode used for a switching element is the large metal membrane of 
membrane stress, it is very difficult for it to maintain the adhesion at the time of formation of the 
detailed pattern to a plastic plate top with small mold release layer and coefficient of friction. 
[0012] Furthermore, although the base material has sufficient thermal resistance with it, since the 
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conventional glass substrate is a different ingredient, it has the problem which needs a great investment 
and time amount for modification of a manufacturing facility. 

[0013] This invention was made in view of the above-mentioned trouble, is an easy approach, realizes a 
big screen, a high definition, and a high-speed display, and aims at offering the manufacture approach of 
the liquid crystal display using ia plastic plate. 
[0014] 

[Means for Solving the Problem] The manufacture approach of a liquid crystal display according to claim 

1 counters the plastic plate of two sheets, and liquid crystal is enclosed among these plastic plates. In 
the manufacture approach of the liquid crystal display of the active-matrix mold which equipped with 
two or more switching elements the field side where one [ said ] plastic plate counters at least The 
process which sticks a plastic plate on the glass substrate with which said switching element was 
formed, and the process which removes only this glass substrate from the glass substrate which has 
said switching element by which this plastic plate was stretched are provided. 

[0015] In the manufacture approach of a liquid crystal display according to claim 1 , a glass substrate is 
removed for the manufacture approach of a liquid crystal display according to claim 2 by either [ at 
least ] a chemical solution process or the grinding method. 

[0016] The process from which the manufacture approach of a liquid crystal display according to claim 3 
removes a glass substrate in the manufacture approach of a liquid crystal display according to claim 1 or 

2 is in the condition which stuck the plastic plate on the glass substrate, and using the glass substrate 
which made this plastic plate rival one pair, where the plastic plate of each other is piled up. it removes 
a glass substrate. 

[0017] The manufacture approaches of a liquid crystal display according to claim 4 are claim 1 thru/or a 
thing whose switching element is a metal-insulator layer-metal component in the manufacture approach 
of the liquid crystal display a publication 3 either. 

[0018] The manufacture approaches of a liquid crystal display according to claim 5 are claim 1 thru/or a 
thing whose switching element is a thin film transistor in the manufacture approach of the liquid crystal 
display a publication 4 either. 
[0019] 

[Function] Since the manufacture approach of the liquid crystal display of this invention sticks the glass 
substrate which could form the switching element using the completely same manufacture process by 
the manufacturing installation using the conventional glass substrate, and formed the switching element 
with a plastic plate and removes only a glass substrate in order that it may form a switching element on 
a glass substrate, without using a mold release layer, it can form a switching element on a plastic plate, 
without the thermal resistance at the time of forming a switching element, chemical resistance, and film 
peeling arising. 
[0020] 

[Example] Hereafter, one example of this invention is explained with reference to a liquid crystal display. 
[0021] As shown in drawing 4 , as for the matrix array substrate 1 of the liquid crystal cell as a liquid 
crystal display, the nonlinear resistance component 6 whose up electrode 5 of the chromium which is 
the insulator layer 4 and up metal of the lower electrode 3 of the tantalum which is the lower metal 
which served as the wiring electrode, and tantalum oxide is the metal-insulator layer-metal (Metal 
Insulator Metal) component which laminating formation is carried out and turns into a switching element 
is formed in the shape of a matrix on the transparence insulator layer 2 of oxidation silicon. Moreover, 
the display pixel electrode 7 of transparence electric conduction film, such as ITO (Indium Tin Oxide), is 
formed in the up electrode 5 of each nonlinear resistance component 6. 

[0022] Furthermore, on these nonlinear resistance component 6 and the display pixel electrode 7. the 
plastic plate 9 is stuck through the glue lines 8, such as an epoxy resin, acrylic resin, urethane resin, 
silicon resin, or polyester resin. 

[0023] On the other hand, as the opposite substrate 1 1 is shown in drawing 7 . the counterelectrodes 13. 
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such as ITO, are formed on the transparence insulator layer 12 of the oxidation silicon film, and the 
plastic plate 15 is stuck on this counterelectrode 13 through the glue lines 14, such as an epoxy resin, 
acrylic resin, urethane resin, silicon resin, or polyester resin. 

[0024] And a liquid crystal cell applies and calcinates, carries out rubbing of the orientation film which 
consists of polyimide resin to the component forming face of the matrix array substrate 1, forms it in it, 
and controls the direction of liquid crystal orientation. Similarly, the orientation film is formed also in the 
opposite substrate 11. And spacing of 5-10 micrometers is made to maintain and hold, liquid crystal is 
poured in between the matrix array substrate 1 and the opposite substrate 1 1, and a liquid crystal cell is 
constituted so that the orientation film of the matrix array substrate 1 and the opposite substrate 1 1 
can twist about 90 degrees mutually. And the polarizing plate is arranged in the form which twisted 
about 90 degrees of polarization shafts to the field of the outside of the matrix array substrate 1 used 
as the outside of a liquid crystal cell, and the opposite substrate 1 1. 
[0025] Next, the manufacture approach of the above-mentioned example is explained. 
[0026] First, in case the matrix array substrate 1 is formed, as shown in drawing 1 , board thickness 
forms a CVD method, the sputtering method, dip coating, or a spin coat method for the transparence 
insulator layer 2 of oxidation silicon on the glass substrate 21 which is 0.7mm. This transparence 
insulator layer 2 protects a glass substrate 21 at the time of formation of the nonlinear resistance 
component 6. and protects the nonlinear resistance component 6 etc. in the case of removal of a glass 
substrate 21, and raises the moisture permeability-proof of a plastic plate 9, and chemical resistance 
further. 

[0027] Next, the tantalum film is formed by the thin film forming methods, such as the sputtering method 
and a vacuum deposition method, and the lower electrode 3 which served as the wiring electrode by the 
photolithography method is formed in a predetermined pattern. And the lower electrode 3 formed in the 
predetermined pattern is degassed with the anode oxidation method using a citric-acid water solution, 
and the insulator layer 4 which consists of an oxide film is formed in the front face of the lower 
electrode 3. 

[0028] Then, the chromium film is formed by the thin film forming method, the up electrode 5 of a 
predetermined pattern is formed for this chromium film by the photolithography method, and the 
nonlinear resistance component 6 is formed. 

[0029] Finally, the transparence electric conduction film is formed by the thin film forming method, and 
the display pixel electrode 7 connected to the up electrode 5 by the photolithography method is formed. 
[0030] Next, the transparent glue lines 8, such as an epoxy resin, acrylic resin, urethane resin, silicon 
resin, and polyester resin, are formed in a plastic plate 9, and as shown in drawing 2 , this plastic plate 9 
is stuck on the glass substrate 21 with which the nonlinear resistance component 6 etc. was formed. In 
addition, in case a plastic plate 9 is stuck on a glass substrate 21, hardening of resin is made to 
complete in the phase which the glass substrate 21 and the plastic plate 9 stuck completely so that air 
bubbles etc. may not enter between a glass substrate 21 and a plastic plate 9. 

[0031] Thus, as one more the glass substrate 21 and plastic plate 9 which were stuck are prepared and 
it is shown in drawing 3 , in piles, the gap of one glass substrate 21 and the glass substrate 21 of 
another side is made to apply and harden the encapsulants 22, such as a resist and adhesives. and a gap 
is completely closed in it so that a plastic plate 9 side may counter mutually. 

[0032] And the glass substrates 21 and 21 closed with encapsulant 22 in the fluoric acid water solution 
of concentration etc. 60% are immersed, and glass substrates 21 and 21 are dissolved until the thickness 
of each glass substrates 21 and 21 is set to 0.1mm. Next, using an abrasive grain etc., each glass 
substrate 21 is ground until the transparence insulator layer 2 appears. The surface smoothness of a 
field which sped up [ of the glass substrate 21 / removal ], and removed the glass substrate 21 by this 
makes it improve remarkably. 

[0033] Thus, since removal of the two-set glass substrates 21 and 21 is made to coincidence in one 
processing, manufacture process time amount can be shortened, in addition, removal of a glass 
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substrate 21 — either a chemical solution process or the grinding method — the same effectiveness 
can be acquired even if it carries out. 

[0034] And as shown in drawing 4 , exfoliation separation of the encapsulant 22 is carried out, and the 
matrix array substrate 1 with which the nonlinear resistance component 6 was formed on the plastic 
plate 9 completes a resist, adhesives, etc. by carrying out washing removal completely. 
[0035] On the other hand, in case the opposite substrate 1 1 is formed, as shown in drawing 5 , the 
transparence insulator layer 12 of the oxidation silicon film is formed on a glass substrate 25, on this 
transparence insulator layer 12. the transparence electric conduction film is formed with the sputtering 
method, a vacuum deposition method, etc., patterning is carried out by the photolithography method, and 
a counterelectrode 1 3 is formed. 

[0036] Moreover, the transparent glue lines 14, such as an epoxy resin, acrylic resin, urethane resin, 
silicon resin, and polyester resin, are formed in a plastic plate 15, and this plastic plate 15 is stuck on a 
glass substrate 25. In addition, in case a plastic plate 1 5 is stuck on a glass substrate 25, hardening of 
resin is made to complete in the phase which the glass substrate 25 and the plastic plate 15 stuck 
completely so that air bubbles etc. may not enter between a glass substrate 25 and a plastic plate 15. 
[0037] Thus, as one more the glass substrate 25 and plastic plate 15 which were stuck are prepared and 
it is shown in drawing 6 . in piles, the gap of one glass substrate 25 and the glass substrate 25 of 
another side is made to apply and harden the encapsulants 26, such as a resist and adhesives, and a gap 
is completely closed in it so that a plastic plate 15 side may counter mutually. 

[0038] And the glass substrates 25 and 25 closed with encapsulant 26 in the fluoric acid water solution 
of concentration etc. 60% are immersed, and glass substrates 25 and 25 are dissolved until the thickness 
of each glass substrates 25 and 25 is set to 0.1mm. Next, using an abrasive grain etc., each glass 
substrate 25 is ground until the transparence insulator layer 12 appears. The surface smoothness of a 
field which sped up [ of the glass substrate 25 / removal ], and removed the glass substrate 25 by this 
makes it improve remarkably. 

[0039] And as shown in drawing 7 , exfoliation separation of the encapsulant 26 is carried out, and the 
opposite substrate 1 1 with which the counterelectrode 1 3 was formed on the plastic plate 1 5 completes 
a resist, adhesives. etc. by carrying out washing removal completely. 

[0040] In addition, in formation of the transparence electric conduction film, and patterning, neither 
process temperature like the matrix array substrate 1 nor a processing chemical is required for the 
opposite substrate 1 1 , and when the damage to a plastic plate 1 5 does not break out. it may form a 
counterelectrode 13 in up to a plastic plate 15 directly. 

[0041] And the orientation film is formed also in the opposite substrate 11, while applying and calcinating, 
carrying out rubbing of the orientation film which consists of polyimide resin to the component forming 
face of the matrix array substrate 1, forming it in it and controlling the direction of liquid crystal 
orientation. 

[0042] Furthermore, spacing of 5-10 micrometers is made to maintain and hold, liquid crystal is poured 
in between the matrix array substrate 1 and the opposite substrate 1 1 , and a liquid crystal cell is 
constituted so that the orientation film of the matrix array substrate 1 and the opposite substrate 1 1 
can twist about 90 degrees mutually. And a polarizing plate is arranged to the field of the outside of the 
matrix array substrate 1 used as the outside of a liquid crystal cell, and the opposite substrate 1 1 in the 
form which twisted about 90 degrees of polarization shafts, and a liquid crystal cell is formed in it. 
[0043] Next, other examples are explained. 

[0044] As shown in drawing 1 1 , the gate electrode 33 of aluminum is formed on the transparence 
insulator layer 32 of oxidation silicon, laminating formation of the gate dielectric film 34 of oxidation 
silicon, the semi-conductor layer 35 of an amorphous silicon, and the etching protective layer 36 of 
silicon nitride is carried out on this gate electrode 33, and the matrix array substrate 31 of the liquid 
crystal cell as a liquid crystal display is n+ on the semi-conductor layer 35. The ohmic layers 37 and 38 
of an amorphous silicon are formed. On the other hand, on the transparence insulator layer 32, the 
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display pixel electrode 41 of transparence electric conduction film, such as ITO, is formed. And on the 
ohmic layer 37, the drain electrode 42 connected to the display pixel electrode 41 is formed, the source 
electrode 43 is formed on the ohmic layer 38. and the thin film transistor (Thin Film Transistor) 44 as a 
switching element is formed in these. 

[0045] Furthermore, on these thin film transistors 44 and the display pixel electrode 41, the plastic plate 
46 is stuck through the glue lines 45, such as an epoxy resin, acrylic resin, urethane resin, silicon resin, 
or polyester resin. 

[0046] On the other hand, as a glass substrate 51 is shown in drawing 14 , the black matrix 53 of 
chromium is formed on the transparence insulator layer 52 of the oxidization silicon film, the color filter 
layer 54 is formed between this black matrix 53 and 53, and the plastic plate 56 is stuck on these black 
matrix 53 and the color filter layer 54 through the glue lines 55, such as an epoxy resin, acrylic resin, 
urethane resin, silicon resin, or polyester resin. Moreover, the counterelectrode which is not illustrated 
is also formed. 

[0047] And a liquid crystal cell applies and calcinates, carries out rubbing of the orientation film which 
consists of polyimide resin to the component forming face of the matrix array substrate 31, forms it in it, 
and controls the direction of liquid crystal orientation. Similarly, the orientation film is formed also in the 
color filter substrate 51. And spacing of 5-10 micrometers is made to maintain and hold, liquid crystal is 
poured in between the matrix array substrate 31 and the color filter substrate 51, and a liquid crystal 
cell is constituted so that the orientation film of the matrix array substrate 31 and the color filter 
substrate 51 can twist about 90 degrees mutually. And the polarizing plate is arranged in the form which 
twisted about 90 degrees of polarization shafts to the field of the outside of the matrix array substrate 
31 used as the outside of a liquid crystal cell, and the color filter substrate 51. 
[0048] Next, the manufacture approach of the above-mentioned example is explained. 
[0049] First, in case the matrix array substrate 31 is formed, as shown in drawing 8 . board thickness 
forms the transparence insulator layer 32 on the glass substrate 61 which is 0.7mm. 
[0050] Next, the aluminum film is formed by the sputtering method on the transparence insulator layer 
32, and the gate electrode 33 is formed in a predetermined pattern by the photolithography method. And 
continuous laminating of the gate dielectric film 34 of the oxidation silicon film or a silicon nitride film is 
carried out with a CVO method so that the gate electrode 33 may be covered. 

[0051] Furthermore, continuous laminating of an amorphous silicon and the silicon nitride film is carried 
out with a CVD method, and pattern formation of the etching protective layer 36 is carried out first. 
Then, n+ An amorphous silicon layer is deposited and they are an amorphous silicon and n+. Patterning 
of the amorphous silicon is carried out and the semi-conductor layer 35 and the ohmic layers 37 and 38 
are formed. 

[0052] Furthermore, patterning of the transparence electric conduction film is formed and carried out, 
the display pixel electrode 41 is formed, the source electrode 42 and the drain electrode 43 are formed, 
and a thin film transistor 44 is formed. 

[0053] Next, the transparent glue lines 45, such as an epoxy resin, acrylic resin, urethane resin, silicon 
resin, and polyester resin, are formed in a plastic plate 46. and as shown in drawing 9 , this plastic plate 
46 is stuck on the glass substrate 61 with which the thin film transistor 44 etc. was formed. In addition, 
in case a plastic plate 46 is stuck on a glass substrate 61. hardening of resin is made to complete in the 
phase which the glass substrate 61 and the plastic plate 46 stuck completely so that air bubbles etc. 
may not enter between a glass substrate 61 and a plastic plate 46. 

[0054] Thus, as one more the glass substrate 61 and plastic plate 46 which were made to rival are 
prepared and it is shown in drawing 10 , in piles, the gap of one glass substrate 61 and the glass 
substrate 61 of another side is made to apply and harden the encapsulants 62. such as a resist and 
adhesives, and a gap is completely closed in it so that a plastic plate 46 side may counter mutually. 
[0055] And the glass substrates 61 and 61 closed with encapsulant 62 in the fluoric acid water solution 
of concentration etc. 60% are immersed, and glass substrates 61 and 61 are dissolved until the thickness 
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of each glass substrates 61 and 61 is set to 0.1mm. Next, using an abrasive grain etc.. each glass 
substrate 61 is ground until the transparence insulator layer 32 appears. The surface smoothness of a 
field which sped up [ of the glass substrate 61 / removal ]. and removed the glass substrate 61 by this 
is raised remarkably. 

[0056] Thus, since removal of the two-set glass substrates 61 and 61 is made to coincidence in one 
processing, manufacture process time amount can be shortened, in addition, removal of a glass 
substrate 61 — either a chemical solution process or the grinding method — the same effectiveness 
can be acquired even if it carries out. 

[0057] And as shown in drawing 1 1 , exfoliation separation of the encapsulant 62 is carried out. and the 
matrix array substrate 31 with which the thin film transistor 44 was formed on the plastic plate 46 
completes a resist, adhesives, etc. by carrying out washing removal completely. 

[0058] On the other hand, in case the color filter substrate 51 is formed, as shown in drawing 12 , the 
transparence insulator layer 12 of the oxidization silicon film is formed on a glass substrate 65. the black 
matrix 53 is formed by the chromium film etc. on this transparence insulator layer 12. and the color filter 
layer 54 is formed with print processes, a staining technique, or an electrodeposition process between 
these black matrix 53 and 53. Moreover, the counterelectrode which is not illustrated is also formed. 
[0059] Moreover, the transparent glue lines 55, such as an epoxy resin, acrylic resin, urethane resin, 
silicon resin, and polyester resin, are formed in a plastic plate 56, and this plastic plate 56 is stuck on a 
glass substrate 65. In addition, in case a plastic plate 56 is stuck on a glass substrate 65. hardening of 
resin is made to complete in the phase which the glass substrate 65 and the plastic plate 56 stuck 
completely so that air bubbles etc. may not enter between a glass substrate 65 and a plastic plate 56. 
[0060] Thus, as one more the glass substrate 65 and plastic plate 56 which were stuck are prepared and 
it is shown in drawing 13 . in piles, the gap of one glass substrate 65 and the glass substrate 65 of 
another side is made to apply and harden the encapsulants 66. such as a resist and adhesives, and a gap 
is completely closed in it so that a plastic plate 56 side may counter mutually. 

[0061] And the glass substrates 65 and 65 closed with encapsulant 66 in the fluoric acid water solution 
of concentration etc. 60% are immersed, and glass substrates 65 and 65 are dissolved until the thickness 
of each glass substrates 25 and 25 is set to 0.1 mm. Next, using an abrasive grain etc.. each glass 
substrate 65 is ground until the transparence insulator layer 52 appears. The surface smoothness of a 
field which sped up [ of the glass substrate 65 / removal ], and removed the glass substrate 65 by this 
makes it improve remarkably. 

[0062] And as shown in drawing 14 , exfoliation separation of the encapsulant 66 is carried out. and the 
color filter substrate 51 with which the black matrix 53 and the color filter layer 54 were formed on the 
plastic plate 56 completes a resist, adhesives. etc. by carrying out washing removal completely. 
[0063] In addition, in formation of the color filter layer 54, and patterning, neither process temperature 
like the matrix array substrate 31 nor a processing chemical is required for the color filter substrate 51, 
and when the damage to a plastic plate 56 does not break out, it may form the direct color filter layer 54 
in up to a plastic plate 56. 

[0064] And the orientation film is formed also in the color filter substrate 51, while applying and 
calcinating, carrying out rubbing of the orientation film which consists of polyimide resin to the 
component forming face of the matrix array substrate 31, forming it in it and controlling the direction of 
liquid crystal orientation. 

[0065] Furthermore, spacing of 5-10 micrometers is made to maintain and hold, liquid crystal is poured 
in between the matrix array substrate 31 and the color filter substrate 51. and a liquid crystal cell is 
constituted so that the orientation film of the matrix array substrate 31 and the color filter substrate 51 
can twist about 90 degrees mutually. And a polarizing plate is arranged to the field of the outside of the 
matrix array substrate 31 used as the outside of a liquid crystal cell, and the color filter substrate 51 in 
the form which twisted about 90 degrees of polarization shafts, and a liquid crystal cell is formed in it. 
[0066] In addition, according to the above-mentioned example, since the front face is not smooth, resin 
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etc. is formed after printing of a color filter, smoothness is raised especially with the color filter which 
surface smooth nature improved remarkably compared with the color filter produced with the 
conventional method, and was produced by print processes, but the same surface smooth nature as a 
matrix array substrate is obtained. 

[0067] Furthermore, by combining the grinding method and a chemical solution process for the removal 
approach of glass substrates 21, 25, 61, and 66. preferably, removal of glass substrates 21, 25, 61, and 
66 is advanced with a chemical solution process at high speed, next by the grinding method, the 
remaining part of glass substrates 21. 25. 61. and 66 is removed, and surface surface smoothness and 
high-speed processing excellent in grinding further can be realized first. 

[0068] By moreover, the thing performed where each plastic plates 9, 15, 46, and 56 of each other are 
piled up on the occasion of these glass substrates 21, 25, and 61 and removal of 66 Since two sheets 
can be processed to coincidence and compaction of production time is attained, and it can protect 
further, without processing specially the front face of the plastic plates 9, 1 5, 46, and 56 inferior to 
chemical resistance or scratch-proof nature, While being able to increase remarkably the width efface 
of selection of the ingredient of a plastic plate, compaction of production time, the stability of quality, 
and a cost cut are realizable. 

[0069] Therefore, formation of the linear-resistance-ed component 6 or thin film transistor 44 which is 
an active switching element to plastic plate 9 and 46 top is attained, and a highly efficient liquid crystal 
display can be realized easily. 
[0070] 

[Effect of the Invention] In order to form a switching element on a glass substrate according to the 
manufacture approach of the liquid crystal display of this invention, without using a mold release layer, 
Since the glass substrate which could form the switching element using the completely same 
manufacture process by the manufacturing installation using the conventional glass substrate, and 
formed the switching element is stuck with a plastic plate and only a glass substrate is removed A 
switching element can be formed on a plastic plate, without the thermal resistance at the time of 
forming a switching element, chemical resistance, and film peeling arising. The big screen using a plastic 
plate, highly minute, and a high-speed active-matrix display can be realized, and it can use for various 
kinds of portable information devices. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one production process of the matrix array substrate of one 
example of this invention. 

[Drawing 2] It is the sectional view showing the next production process of drawing 1 same as the above. 
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[Drawing 3] It is the sectional view showing the next production process of drawing 2 same as the above. 
[Drawing 4] It is the sectional view showing the next production process of drawing 3 same as the above. 
[Drawing 5] It is the sectional view showing one production process of an opposite substrate same as 
the above. 

[Drawing 6] It is the sectional view showing the next production process of drawing 5 same as the above. 
[Drawing 7] It is the sectional view showing the next production process of drawing 6 same as the above. 
[Drawing 8] It is the sectional view showing one production process of the matrix array substrate of an 
example besides the same as the above. 

[Drawing 9] It is the sectional view showing the next production process of drawing 8 same as the above. 
[Drawing 1 0] It is the sectional view showing the next production process of drawing 9 same as the 
above. 

[Drawing 1 1] It is the sectional view showing the next production process of drawing 10 same as the 
above. 

[Drawing 12] It is the sectional view showing one production process of a color filter substrate same as 
the above. 

[Drawing 13] It is the sectional view showing the next production process of drawing 12 same as the 
above. 

[Drawing 14] It is the sectional view showing the next production process of drawing 13 same as the 
above. 

[Description of Notations] 

6 Nonlinear Resistance Component as a Switching Element 
9, 1 5, 46, 56 Plastic plate 

44 Thin Film Transistor as a Switching Element 
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